Activation of phospholipase C in platelets by platelet activating factor and thrombin causes hydrolysis of a common pool of phosphatidylinositol 4,5-bisphosphate.
Despite their physicochemical and mechanistic differences platelet activating factor (or acetylglycerylether phosphorylcholine; AGEPC) and thrombin, both platelet stimulatory agents, induce phosphoinositide turnover in platelets. We therefore investigated the stimulation of the phosphoinositide phosphodiesterase by these agents and questioned whether they evoked hydrolysis of the same or different pools of phosphoinositides. [3H]Inositol-labelled rabbit platelets were challenged with thrombin and/or AGEPC under a variety of protocols, and the phospholipase C mediated production of radioactive inositol monophosphate (IP); inositol bisphosphate (IP2) and inositol trisphosphate (IP3) was used as the parameter. AGEPC (1 X 10(-9) M) caused a transient maximum (5 to 6-fold) increase in [3H]IP3 at 5 s followed by a decrease. Thrombin (2 U/ml) elicited an increase in [3H]IP3 at a much slower rate than AGEPC; 2 fold at 5 s, 5 fold at 30 s and a maximum 6 to 8-fold at 2-5 min. Compared to AGEPC, thrombin stimulated generation of [3H]IP2 and [3H]IP were severalfold higher. When thrombin and AGEPC were added together to platelets there was no evidence for an additive increase in inositol polyphosphate levels except at earlier time points where increases were submaximal. When AGEPC was added at various time intervals after thrombin pretreatment, no additional increases in [3H]IP3 were observed over that maximally seen with thrombin or AGEPC alone. In another set of experiments, submaximal increases (about 1/4 and 1/2 of maximum) in [3H]IP3 were achieved by using selected concentrations of thrombin (0.1 U and 0.3 U, respectively) and then AGEPC (1 X 10(-9) M) was added for 5 s. Once again the increase in [3H]IP3 was close to the maximal level seen with thrombin or AGEPC individually. It is concluded that thrombin and AGEPC differentially activated phosphoinositide phosphodiesterase (phospholipase C) in rabbit platelets and that the stimulation of the phospholipase C by these two stimuli causes IP3 production via hydrolysis of a common pool of phosphatidylinositol 4,5-bisphosphate.